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1. Introduction

During the past RAN3 meeting, the issue on establishing NR-U tunnels to support duplication for more than 2 RLCs is discussed, and the impact on E1/F1/Xn has been considered in Rel-16.
In this contribution, we further discuss necessary correction on E1AP to support up to 4 NR-U tunnels for PDCP duplication for DC with CA. 
2. Discussion
In Rel-16, the Additional PDCP duplication Information IE is introduced into the PDCP Configuration IE over E1AP. The purpose is to inform CU-UP whether three or four NR-U tunnels are to be setup to support PDCP duplication for more than two RLC entities:

For each requested DRB, if the Additional PDCP duplication Information IE is included in the PDCP Configuration IE contained in the BEARER CONTEXT SETUP REQUEST message, and one cell group is included in Cell Group Information IE, then the gNB-CU-UP shall include the same number of UP Transport Layer Information IEs indicated by the Additional PDCP duplication Information IE in the BEARER CONTEXT SETUP RESPONSE message to support packet duplication for intra-gNB-DU CA.
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PDCP Configuration-> Additional PDCP duplication Information-> (three, four)

Cell Group Information->Cell Group List ->Only one Cell Group ID-> MCG or SCG
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Fig 1. Current E1AP signalling structure for PDCP duplication for DC with CA
From the above description, if only one cell group (either MCG or SCG as shown in Figure 1) is included in the Cell Group Information IE for the DRB, then the case is only for CA-based duplication. 

But, if PDCP duplication is configured with DC+CA duplication, that is, two cell groups, MCG and SCG, are included in the Cell Group Information IE (as shown in Figure 2 below), then the total NR-U tunnels for PDCP duplication may split into MCG and SCG. In such a case, the CU-CP shall provide how many tunnels for MCG and how many tunnels for SCG, so that the CU-UP can accordingly response the UP Parameters for each cell group of the DRB. 
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Fig 2. When two cell groups are included in Cell Group Information IE
However, currently, the Additional PDCP duplication Information IE in the PDCP Configuration IE indicates total number of required tunnels across cell groups, based on which the CU-UP has no idea on the required number of tunnels for each cell group.

This problem does not exist in Rel-15, because, if DC duplication is configured, then CA duplication cannot be configured. However, in Rel-16, DC+CA duplication is supported, so this problem shall be resolved.

To solve this problem, there are two options in general. The first (Option 1, shown in Figure 3 below) is to insert duplication tunnel number for respective cell group into the Cell Group Information IE; the other (Option 2, shown in Figure 4 below) is to add duplication tunnel number information directly into PDCP Configuration IE associated with a cell group. 
Since the first option is simpler, we propose the first option.
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Fig 3 (Option 1)
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Fig 4 (Option 2)
Proposal 1: In case of PDCP duplication for DC with CA, to indicate CU-UP the required number of tunnels for each cell group, it is proposed to add Number of tunnels information into Cell Group Information IE over E1AP. 
In Rel-15, if PDCP duplication is configured, then the CU-CP determines the primary path and configures the UE. In Rel-16, if DC+CA duplication is configured, then the CU-CP shall configure not only the primary path but also split secondary path to the UE. Since the CU-UP provides one or more UP Transport Layer Information IEs for each cell group in the response message during the bearer context setup/modification procedure, following the legacy, the first UP Transport Layer Information IE for each cell group shall be used for either the primary path or the split secondary path.

Proposal 2: The first UP Transport Layer Information IE for each cell group provided by CU-UP is used for either the primary path or the split secondary path for that cell group.
Proposal 3:  It is suggested to agree the CR for TS 38.463 provided in [1].
3. Conclusion
Based on the discussion in the present contribution and the observations above we propose:

Proposal 1: In case of PDCP duplication for DC with CA, to indicate CU-UP the required number of tunnels for each cell group, it is proposed to add Number of tunnels information into Cell Group Information IE over E1AP. 
Proposal 2: The first UP Transport Layer Information IE for each cell group provided by CU-UP is used for either the primary path or the split secondary path for that cell group.
Proposal 3:  It is suggested to agree the CR for TS 38.463 provided in [1].
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